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(54) STEERING DEVICE

(567)  Provided is a steering device capable of sup-
pressing the resistance of a left rudder plate and a right
rudder plate and allowing a ship to travel efficiently.

A portside rudder plate is formed of a left front rudder
plate fixed to a lower portion of a stern and extending in
a vertical direction and a left rear rudder plate provided
behind the left front rudder plate and extending in the
vertical direction, a starboard side rudder plate is formed
of a right front rudder plate fixed to the lower portion of
the stern and extending in the vertical direction and a
right rear rudder plate provided behind the right front rud-
der plate and extending in the vertical direction, the left
rear rudder plate is turnably supported by a rear portion
of the left front rudder plate and a left steering shaft fixed
to the left rear rudder plate and extending in the vertical
direction, the right rear rudder plate is turnably supported
by a rear portion of the right front rudder plate and a right
steering shaft fixed to the right rear rudder plate and ex-
tending in the vertical direction, and, in a rear view, lower
end portions of the port side rudder plate and the star-
board side rudder plate are located at alower end portion
of a rotation outer peripheral portion of the propeller.

[FIG.1]
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Description
Technical Field

[0001] The present invention relates to a steering de-
vice of a ship.

Background Art

[0002] Atechniqueis knowninwhich a portside rudder
and a starboard side rudder are provided on both sides
of a propeller in order to improve the propulsion perform-
ance of a ship. In addition, a technique is known in which
the port side rudder and the starboard side rudder are
independently turned to improve the turning performance
and the stopping performance of a ship (e.g., refer to
Patent Literature 1).

Citation List
Patent Literature

[0003] Patent Literature 1: JP 2014-73815 A

Summary of Invention
Technical Problem

[0004] However, according to the means of Patent Lit-
erature 1, if the left rudder plate of the port side rudder
and the right rudder plate of the starboard side rudder
become large, there is a risk that the left rudder plate and
the right rudder plate may become resistant and the ship
may not be able to travel efficiently. In addition, there is
a risk that the shaft diameters of the left steering shaft
that suspends the left rudder plate and the right steering
shaft that suspends the right rudder plate would become
excessively large.

[0005] Therefore, an object of the present invention is
to provide a steering device capable of suppressing the
resistance of a left rudder plate and a right rudder plate
and allowing a ship to travel efficiently.

Solution to Problem

[0006] The presentinvention that solves the problems
described above is as follows.

[0007] The invention recited in claim 1 is a steering
device including a port side rudder plate arranged on a
port side of a propeller of a ship and a starboard side
rudder plate arranged on a starboard side of the propeller,
in which

the port side rudder plate is formed of a left front rudder
plate fixed to a lower portion of a stern and extending in
a vertical direction and a left rear rudder plate provided
behind the left front rudder plate and extending in the
vertical direction, the starboard side rudder plate is
formed of a right front rudder plate fixed to the lower por-
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tion of the stern and extending in the vertical direction
and a right rear rudder plate provided behind the right
front rudder plate and extending in the vertical direction,
the left rear rudder plate is turnably supported by a rear
portion of the left front rudder plate and a left steering
shaft fixed to the left rear rudder plate and extending in
the vertical direction, the right rear rudder plate is turnably
supported by a rear portion of the right front rudder plate
and a right steering shaft fixed to the right rear rudder
plate and extending in the vertical direction, and, in arear
view, lower end portions of the port side rudder plate and
the starboard side rudder plate are located at alower end
portion of a rotation outer peripheral portion of the pro-
peller.

[0008] The invention recited in claim 2 is the steering
device according to claim 1, in which the left rear rudder
plate is formed of a left vertical portion provided behind
the left front rudder plate and a left inclined portion ex-
tending downward right from a lower portion of the left
vertical portion, the right rear rudder plate is formed of a
right vertical portion provided behind the right front rudder
plate and arightinclined portion extending downward left
from a lower portion of the right vertical portion, the left
inclined portion extends from a front portion of the left
front rudder plate to a rear portion of the left vertical por-
tion and the right inclined portion extends from a front
portion of the right front rudder plate to a rear portion of
the right vertical portion in a side view, and lower end
portions of the left inclined portion and the right inclined
portion are located at a lower end portion of the rotation
outer peripheral portion of the propeller in the rear view.
[0009] The invention recited in claim 3 is the steering
device according to claim 2, in which a right surface of
the left front rudder plate and the lower portion of the
stern are connected by a left connecting member, a left
surface ofthe right front rudder plate and the lower portion
of the stern are connected by a right connecting member,
and the left connecting member is provided parallel to
therightinclined portion and the right connecting member
is provided parallel to the left inclined portion in the rear
view.

[0010] The invention recited in claim 4 is the steering
device according to any one of claims 1 to 3, in which
the left steering shaft and the right steering shaft are pro-
vided close to behind a center line in a front-rear direction
of the propeller in a plan view.

[0011] The invention recited in claim 5 is the steering
device according to any one of claims 1 to 4, in which, in
the plan view, a front portion of the port side rudder plate
is provided leftward than a rear portion of the port side
rudder plate, and a front portion of the starboard side
rudder plate is provided rightward than a rear portion of
the starboard side rudder plate.

[0012] The invention recited in claim 6 is the steering
device according to any one of claims 1 to 5, in which,
when a steering handle of a bridge is operated from a
straight-ahead state to a full port-turning state, the left
steering shaft and the right steering shaft rotate clockwise
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by 30 to 60 degrees in the plan view, and when the steer-
ing handle of the bridge is operated from the straight-
ahead state to a full starboard-turning state, the left steer-
ing shaft and the right steering shaft rotate counterclock-
wise by 30 to 60 degrees in the plan view.

Advantageous Effects of Invention

[0013] Accordingtothe inventionrecitedinclaim 1, the
port side rudder plate is formed of a left front rudder plate
fixed to a lower portion of a stern and extending in a
vertical direction and a left rear rudder plate provided
behind the left front rudder plate and extending in the
vertical direction, the starboard side rudder plate is
formed of a right front rudder plate fixed to the lower por-
tion of the stern and extending in the vertical direction
and a right rear rudder plate provided behind the right
front rudder plate and extending in the vertical direction,
the left rear rudder plate is turnably supported by a rear
portion of the left front rudder plate and a left steering
shaft fixed to the left rear rudder plate and extending in
the vertical direction, the right rear rudder plate is turnably
supported by a rear portion of the right front rudder plate
and a right steering shaft fixed to the right rear rudder
plate and extending in the vertical direction, and, in a rear
view, lower end portions of the port side rudder plate and
the starboard side rudder plate are located at a lower end
portion of a rotation outer peripheral portion of the pro-
peller, so that it is possible to suppress the resistance of
the port side rudder plate and the starboard side rudder
plate during the navigation of the ship and allow the ship
to travel efficiently. In addition, it is possible to improve
the turning performance of the ship to shorten the ad-
vance and turning circle of the ship.

[0014] According to the invention recited in claim 2, in
addition to the effect of the invention recited in claim 1,
the left rear rudder plate is formed of a left vertical portion
provided behind the left front rudder plate and a left in-
clined portion extending downward right from a lower por-
tion of the left vertical portion, the right rear rudder plate
is formed of a right vertical portion provided behind the
right front rudder plate and a right inclined portion ex-
tending downward left from a lower portion of the right
vertical portion, the left inclined portion extends from a
front portion of the left front rudder plate to a rear portion
of the left vertical portion and the right inclined portion
extends from a front portion of the right front rudder plate
to a rear portion of the right vertical portion in a side view,
and lower end portions of the left inclined portion and the
right inclined portion are located at a lower end portion
of the rotation outer peripheral portion of the propeller in
the rear view, so that it is possible to increase the flow
velocity of the water flow flowing into the propeller from
the front of the propeller to improve the efficiency of the
propeller. In addition, it is possible to recover the energy
of the high-speed rotating flow flowing out of the propeller
efficiently to suppress the energy loss of the rotating flow.
[0015] According to the invention recited in claim 3, in
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addition to the effect of the invention recited in claim 2,
aright surface of the left front rudder plate and the lower
portion of the stern are connected by a left connecting
member, a left surface of the right front rudder plate and
the lower portion of the stern are connected by a right
connecting member, and the left connecting member is
provided parallel to the right inclined portion and the right
connecting member is provided parallel to the leftinclined
portion in the rear view, so that it is possible to increase
the flow velocity of the water flow flowing into the propeller
from the front of the propeller further to increase the ef-
ficiency of the propeller further.

[0016] According to the invention recited in claim 4, in
addition to the effect of the invention recited in any one
of claims 1 to 3, the left steering shaft and the right steer-
ing shaft are provided close to behind a center line in a
front-rear direction of the propellerin a plan view, so that
it is possible to prevent the left rear rudder plate and the
right rear rudder plate, which are turned via the left steer-
ing shaft and the right steering shaft, from interfering with
the propeller. In addition, it is possible to flow the high-
speed water flow that flows into the propeller and the
high-speed rotating flow that flows out of the propeller
along the port side rudder plate and starboard side rudder
plate to generate lift on the port side rudder plate and
starboard side rudder plate.

[0017] According to the invention recited in claim 5, in
addition to the effect of the invention recited in any one
of claims 1 to 4, in the plan view, a front portion of the
port side rudder plate is provided leftward than a rear
portion of the port side rudder plate, and a front portion
of the starboard side rudder plate is provided rightward
than a rear portion of the starboard side rudder plate, so
thatitis possible to use the lift generated on the port side
rudder plate and starboard side rudder plate efficiently
as a thrust of the ship. In addition, it is possible to sup-
press corrosion due to cavitation that occurs in the front
portion of the left rear rudder plate that is turned via the
left steering shaft and the front portion of the right rear
rudder plate that is turned via the right steering shaft.
[0018] According to the invention recited in claim 6, in
addition to the effect of the invention recited in any one
of claims 1 to 5, when a steering handle of a bridge is
operated from a straight-ahead state to a full port-turning
state, the left steering shaft and the right steering shaft
rotate clockwise by 30 to 60 degrees in the plan view,
and when the steering handle of the bridge is operated
from the straight-ahead state to a full starboard-turning
state, the left steering shaft and the right steering shaft
rotate counterclockwise by 30 to 60 degrees in the plan
view, so that it is possible to improve the turning perform-
ance of the ship to shorten the advance and turning circle
of the ship.

Brief Description of Drawings

[0019]
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Fig. 1 is a perspective view of a steering device of
the first embodiment as viewed from the rear right
side.

Fig. 2 is a rear view of the steering device.

Fig. 3is a vertical cross-sectional view of the steering
device in the front-rear direction.

Fig. 4 is a cross-sectional view taken along line A-A
of Fig. 3.

Fig. 5 is a plan view of the steering device when
traveling straight.

Fig. 6 is a plan view of the steering device when
turning left.

Fig. 7 is a perspective view of the steering device of
the first embodiment as viewed from the rear right
side.

Fig. 8 is a rear view of the steering device.

Fig.9is a vertical cross-sectional view of the steering
device in the front-rear direction.

Description of Embodiments
<Steering device of the first embodiment>

[0020] As illustrated in Figs. 1 to 3, a steering device
of the first embodiment includes a port side rudder plate
2 arranged on the left side of a propeller 1 and a starboard
side rudder plate 3 arranged on the right side of the pro-
peller 1.

[0021] The port side rudder plate 2 is formed of a left
front rudder plate 10 located at the front portion and a
left rear rudder plate 11 provided behind the left front
rudder plate 10. In addition, the starboard side rudder
plate 3 is formed of a right front rudder plate 20 located
at the front portion and a right rear rudder plate 21 pro-
vided behind the right front rudder plate 20.

[0022] The left front rudder plate 10 is formed so as to
extend in the vertical direction, and the upper portion is
fixed to the lower portion of the stern. In addition, a rec-
tangular left convex portion 10A protruding toward the
left rear rudder plate 11 than the rear upper portion is
formed at the rear lower portion of the left front rudder
plate 10, and a left support shaft 12 extending in the ver-
tical direction is provided at the lower portion of the left
convex portion 10A.

[0023] The left rear rudder plate 11 is formed of a left
vertical portion 13 extending in the vertical direction and
aleftinclined portion 14 formed so as to incline downward
to the right from the lower end portion of the left vertical
portion 13 in the rear view. In addition, in the side view,
the front portion of the left inclined portion 14 formed in
a substantially rectangular shape is located at the front
portion of the left front rudder plate 10, and the rear por-
tionis located at the rear portion of the left vertical portion
13.

[0024] A left steering shaft 15 extending in the vertical
directionis provided at the upper portion of the left vertical
portion 13, and a rectangular left concave portion 13A
into which the left convex portion 10Aisinsertedis formed
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at the front lower portion of the left vertical portion 13.
[0025] The upper portion of the left steering shaft 15
extends to the inside of a steering machine room, and a
steering machine (not illustrated in the drawings) for ro-
tating the left steering shaft 15 is connected to the upper
portion of the left steering shaft 15. In addition, the lower
portion of the left steering shaft 15 is rotatably fixed to
the upper portion of the left convex portion 10A. Note
that, as the steering machine, it is possible to use either
a rotary vane type steering machine or a Rapson sliding
steering machine.

[0026] The left vertical portion 13 is turnably supported
by the left convex portion 10A via the left support shaft
12 and the left steering shaft 15, and in the axial view of
the left steering shaft 15, the left support shaft 12 and
the left steering shaft 15 are coaxially provided. As a re-
sult, the load of the left rear rudder plate 11 is dispersedly
supported by the left front rudder plate 10 and the left
steering shaft 15, so thatitis possible to prevent the shaft
diameter of the left steering shaft 15 from becoming ex-
cessively large.

[0027] The right front rudder plate 20 is formed so as
to extend in the vertical direction, and the upper portion
is fixed to the lower portion of the stern. In addition, a
rectangular right convex portion 20A protruding toward
the right rear rudder plate 21 than the rear upper portion
is formed at the rear lower portion of the right front rudder
plate 20, and a right support shaft 22 extending in the
vertical direction is provided at the lower portion of the
right convex portion 20A.

[0028] The right rear rudder plate 21 is formed of a
right vertical portion 23 extending in the vertical direction
and a right inclined portion 24 formed so as to incline
downward to the left from the lower end portion of the
right vertical portion 23 in the rear view. In addition, in
the side view, the front portion of the rightinclined portion
24 formed in a substantially rectangular shape is located
at the front portion of the right front rudder plate 20, and
the rear portion is located at the rear portion of the right
vertical portion 23.

[0029] Arightsteering shaft25 extending in the vertical
direction is provided at the upper portion of the right ver-
tical portion 23, and a rectangular right concave portion
23A into which the right convex portion 20A is inserted
is formed at the front lower portion of the right vertical
portion 23.

[0030] The upper portion of the right steering shaft 25
extends to the inside of a steering machine room, and a
steering machine (not illustrated in the drawings) for ro-
tating the right steering shaft 25 is connected to the upper
portion of the right steering shaft 25. In addition, the lower
portion of the right steering shaft 25 is rotatably fixed to
the upper portion of the right convex portion 20A. Note
that, as the steering machine, it is possible to use either
a rotary vane type steering machine or a Rapson sliding
steering machine.

[0031] The right vertical portion 23 is turnably support-
ed by the right convex portion 20A via the right support
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shaft 22 and the right steering shaft 25, and in the axial
view of the right steering shaft 25, the right support shaft
22 and the right steering shaft 25 are coaxially provided.
As a result, the load of the right rear rudder plate 21 is
dispersedly supported by the right front rudder plate 20
and the right steering shaft 25, so that it is possible to
prevent the shaft diameter of the right steering shaft 25
from becoming excessively large.

[0032] In the rear view, the left front rudder plate 10
and the left vertical portion 13 of the left rear rudder plate
11 is provided leftward than the left end portion of the
rotation outer peripheral portion of the propeller 1 at a
predetermined interval, and the right front rudder plate
20 and the right vertical portion 23 of the right rear rudder
plate 21 is provided rightward than the right end portion
of the rotation outer peripheral portion of the propeller 1
at a predetermined interval. As a result, it is possible to
suppress corrosion due to cavitation on the right surfaces
of the left vertical portion 13 of the left front rudder plate
10 and the left rear rudder plate 11 and the left surfaces
of the right vertical portion 23 of the right front rudder
plate 20 and the right rear rudder plate 21.

[0033] In the rear view, it is preferable to locate the
lower end portion of the left vertical portion 13 of the left
rear rudder plate 11 and the lower end portion of the right
vertical portion 23 of the right rear rudder plate 21 ap-
proximately at the center in the vertical direction between
the center of the propeller 1 and the lower end portion of
the rotation outer peripheral portion of the propeller 1 and
locate the lower end portion of the left inclined portion 14
of the left rear rudder plate 11 and the lower end portion
of the right inclined portion 24 of the right rear rudder
plate 21 at the lower end portion of the rotation outer
peripheral portion of the propeller 1.

[0034] In the case of an inland vessel, as illustrated in
Fig. 2, it is preferable to locate the lower end portion of
the left inclined portion 14 of the left rear rudder plate 11
and the lower end portion of the right inclined portion 24
of the right rear rudder plate 21 below the lower end por-
tion of the rotation outer peripheral portion of the propeller
1. As a result, it is possible to improve the turning per-
formance of the ship to shorten the advance and turning
circle of the ship. On the other hand, in the case of an
ocean-going vessel, it is preferable to locate the lower
end portion of the left inclined portion 14 of the left rear
rudder plate 11 and the lower end portion of the right
inclined portion 24 of the right rear rudder plate 21 above
the lower end portion of the rotation outer peripheral por-
tion of the propeller 1. As a result, it is possible to sup-
press the resistance of the left rear rudder plate 11 and
the right rear rudder plate 21 to allow the ship to travel
efficiently.

[0035] Inthe rearview, itis preferable that the left front
rudder plate 10 is provided with a left connecting member
16 that connects the upper portion of the left front rudder
plate 10 and the lower portion of the stern and the right
front rudder plate 20 is provided with a right connecting
member 26 that connects the upper portion of the right
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front rudder plate 20 and the lower portion of the stern.
The left connecting member 16 is formed parallel to the
rightinclined portion 24 and is provided at a position sym-
metrical to the right inclined portion 24 with the propeller
1 as a symmetrical center, and the right connecting mem-
ber 26 is formed parallel to the left inclined portion 14
and is provided at a position symmetrical to the left in-
clined portion 14 with the propeller 1 as a symmetrical
center. As a result, it is possible to increase the flow ve-
locity of the water flow flowing into the propeller 1 from
the front of the propeller 1 and improve the efficiency of
the propeller 1.

[0036] As illustrated in Fig. 4, when the ship travels
straight, it is preferable that the left and right surfaces of
the port side rudder plate 2, that is, the left and right sur-
faces formed by the left front rudder plate 10 and the left
vertical portion 13 of the left rear rudder plate 11 sub-
stantially continuous with the left front rudder plate 10
are formed in a streamlined shape and the left and right
surfaces of the starboard side rudder plate 3, that is, the
left and right surfaces formed by the right front rudder
plate 20 and the right vertical portion 23 of the right rear
rudder plate 21 substantially continuous with the right
front rudder plate 20 are formed in a streamlined shape.
As a result, when the ship travels straight, it is possible
to suppress the resistance of the port side rudder plate
2 and the starboard side rudder plate 3 further to allow
the ship to travel efficiently.

[0037] In addition, as illustrated in Fig. 5, it is also pos-
sible to form the left surface of the port side rudder plate
2 into a substantially straight-line shape and the right
surface into a protruding shape toward the propeller 1
and form the right surface of the starboard side rudder
plate 3 into a substantially straight-line shape and the left
surface into a protruding shape toward the propeller 1.
As aresult, it is possible to prevent the separation of the
water flow generated at the rear portion of the port side
rudder plate 2 and the starboard side rudder plate 3 and
generate lift on the port side rudder plate 2 and the star-
board side rudder plate 3.

[0038] As illustrated in Fig. 4, in the port side rudder
plate 2, the front portion of the port side rudder plate 2 is
located leftward than the rear portion to set a predeter-
mined attack angle 6 in the counterclockwise direction
with respect to the virtual line in the front-rear direction.
In the starboard side rudder plate 3, the front portion of
the starboard side rudder plate 3 is located rightward
than the rear portion to set a predetermined attack angle
6 in the clockwise direction with respect to the virtual line
in the front-rear direction. As a result, due to the rotating
flow flowing out from the propeller 1, lift is generated on
the port side rudder plate 2 toward the front left side, and
lift is generated on the starboard side rudder 2 toward
the front right side. Due to the components in the front-
rear direction of the lift, it is possible to generate thrust
for navigating the ship forward and recover the energy
of the rotating flow by the port side rudder plate 2 and
the starboard side rudder plate 3 to convert it into kinetic
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energy efficiently.

[0039] In addition, as illustrated in Fig. 5, the left front
rudder plate 10 of the port side rudder plate 2 and the
portion of the left inclined portion 14 of the left rear rudder
plate 11 located below the left front rudder plate 10 may
be provided with a predetermined attack angle 6 in the
counterclockwise direction with respect to the virtual line
in the front-rear direction, the left vertical portion 13 of
the left rear rudder plate 11 and the portion of the left
inclined portion 14 located below the left front rudder plate
10 may be provided along the virtual line in the front-rear
direction, the right front rudder plate 20 of the starboard
side rudder plate 3 and the portion of the right inclined
portion 24 of the right rear rudder plate 21 located below
the right front rudder plate 20 may be provided with a
predetermined attack angle 6 in the clockwise direction
with respect to the virtual line in the front-rear direction,
and the right vertical portion 23 of the right rear rudder
plate 21 and the portion of the right inclined portion 24
located below the right front rudder plate 20 may be pro-
vided along the virtual line in the front-rear direction. As
aresult,inthe planview, itis possible to prevent corrosion
on the front portion of the left inclined portion 14 caused
by cavitation when the left steering shaft 15 is rotated
clockwise to bring the front portion of the left inclined
portion 14 closer to the propeller 1 and prevent corrosion
on the front portion of the right inclined portion 24 caused
by cavitation when the right steering shaft 25 is rotated
counterclockwise to bring the front portion of the right
inclined portion 24 closer to the propeller 1. Note that Fig.
5 illustrates a form in which the attack angle 6 is set to
15 degrees.

[0040] As illustrated in Fig. 5, the left steering shaft 15
is provided at a 30 to 35% position of the length of the
port side rudder plate 2 in the front-rear direction from
the front end portion of the port side rudder plate 2. In
addition, the right steering shaft 25 is provided at a 30 to
35% position of the length of the starboard side rudder
plate 3 in the front-rear direction from the front end portion
of the starboard side rudder plate 3. As a result, itis pos-
sible to make the rotating steering machine of the left
steering shaft 15 smaller since the left steering shaft 15
and the centers of the loads applied to the port side rudder
plate 2 are close to each other, and it is possible to make
the rotating steering machine of the starboard shaft 25
smaller since the right steering shaft 25 and the centers
of the loads applied to the starboard side rudder plate 3
are close to each other.

[0041] In the front-rear direction, the left steering shaft
15 is provided adjacent behind the center line L in the
front-rear direction of the propeller 1, and the front portion
of the left steering shaft 15 is provided extending forward
beyond the center line L in the front-rear direction of the
propeller 1. In addition, the right steering shaft 25 is pro-
vided adjacent behind the center line L in the front-rear
direction of the propeller 1, and the front portion of the
right steering shaft 25 is provided extending forward be-
yond the center line L in the front-rear direction of the
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propeller 1. As a result, it is possible to prevent interfer-
ence between the left rear rudder plate 11 turned by the
left steering shaft 15 and the propeller 1 and prevent in-
terference between the right rear rudder plate 21 turned
by the right steering shaft 25 and the propeller 1. In ad-
dition, it is possible to flow the high-speed water flow that
flows into the propeller 1 and the high-speed rotating flow
that flows out of the propeller 1 along the port side rudder
plate 2 and starboard side rudder plate 3 to generate
large lift on the port side rudder plate 2 and starboard
side rudder plate 3.

[0042] Asillustratedin Fig. 6, whenthe steering handle
(not illustrated in the drawings) of the bridge is operated
from straight ahead to port turning, the left steering shaft
15 and the right steering shaft 25 are rotated clockwise
by a predetermined angle, for example, 45 degrees, and
the leftrear rudder plate 11 turns by 45 degrees clockwise
centering around the left steering shaft 15, and the right
rear rudder plate 21 turns by 45 degrees clockwise
centering around the right steering shaft 25. On the other
hand, when the steering handle is operated from straight
ahead to starboard turning, the left steering shaft 15 and
the right steering shaft 25 are rotated counterclockwise
by a predetermined angle, for example, 45 degrees, and
the left rear rudder plate 11 turns by 45 degrees coun-
terclockwise centering around the left steering shaft 15,
and the right rear rudder plate 21 rturns by 45 degrees
counterclockwise centering around the right steering
shaft 25. Note that it is possible to set the rotating angles
of the left steering shaft 15 and the right steering shaft
25 at the time of port turning and the rotating angles of
the left steering shaft 15 and the right steering shaft 25
at the time of starboard turning arbitrarily in the range of
30 to 60 degrees via a controller. Note that Fig. 6 illus-
trates the steering device used for an inland vessel in a
form that the rotating angles of the left steering shaft 15
and the right steering shaft 25 are set to 45 degrees.

<Steering device of the second embodiment>

[0043] Next, a steering device of the second embodi-
ment will be described. Note that the same members and
parts as those of the steering device of the first embod-
iment are designated by the same signs, and the descrip-
tion thereof will be omitted.

[0044] Asillustrated in Figs. 7 to 9, the left front rudder
plate 10 is formed so as to extend in the vertical direction,
and the upper portion is fixed to the lower portion of the
stern. In addition, a rectangular left convex portion 10A
protruding toward the left rear rudder plate 11 than the
rear upper portion and the rear lower portion is formed
in the rear intermediate portion of the left front rudder
plate 10.

[0045] The left rear rudder plate11 is formed so as to
extend in the vertical direction, and a rectangular left con-
cave portion 11A into which the left convex portion 10A
is inserted is formed at the front intermediate portion of
the left rear rudder plate 11.



11 EP 3 854 676 A1 12

[0046] Theleftrearrudderplate 11 is turnably support-
ed by the left convex portion 10A via the left support shaft
12 and the left steering shaft 15, and in the axial view of
the left steering shaft 15, the left support shaft 12 and
the left steering shaft 15 are coaxially provided. As a re-
sult, the load of the left rear rudder plate 11 is dispersedly
supported by the left front rudder plate 10 and the left
steering shaft 15, so thatitis possible to prevent the shaft
diameter of the left steering shaft 15 from becoming ex-
cessively large.

[0047] The right front rudder plate 20 is formed so as
to extend in the vertical direction, and the upper portion
is fixed to the lower portion of the stern. In addition, a
rectangular left convex portion 20A protruding toward the
right rear rudder plate 21 than the rear upper portion and
the rear lower portion is formed in the rear intermediate
portion of the right front rudder plate 20.

[0048] The right rear rudder plate 21 is formed so as
to extend in the vertical direction, and a rectangular right
concave portion 21A into which the right convex portion
20Ais inserted is formed at the front intermediate portion
of the right rear rudder plate 21.

[0049] The right rear rudder plate 21 is turnably sup-
ported by the right convex portion 20A via the right sup-
port shaft 22 and the right steering shaft 25, and in the
axial view of the right steering shaft 25, the right support
shaft 22 and the right steering shaft 25 are coaxially pro-
vided. As a result, the load of the right rear rudder plate
21 is dispersedly supported by the right front rudder plate
20 and the right steering shaft 25, so that it is possible
to prevent the shaft diameter of the right steering shaft
25 from becoming excessively large.

[0050] In the rear view, the left front rudder plate 10
and the left rear rudder plate 11 are provided leftward
than the left end portion of the rotation outer peripheral
portion of the propeller 1 at a predetermined interval, and
the right front rudder plate 20 and the right rear rudder
plate 21 are provided rightward than the right end portion
of the rotation outer peripheral portion of the propeller 1
at a predetermined interval. As a result, it is possible to
suppress corrosion due to cavitation on the right surfaces
of the left front rudder plate 10 and the left rear rudder
plate 11 and the left surfaces of the right front rudder
plate 20 and the right rear rudder plate 21.

[0051] In the rear view, it is preferable to locate the
lower end portions of the left front rudder plate 10 and
the left rear rudder plate 11 and the lower end portions
of the right front rudder plate 20 and the right rear rudder
plate 21 at the lower end portion of the rotation outer
peripheral portion of the propeller 1.

[0052] In the case of an inland vessel, as illustrated in
Fig. 8, itis preferable to locate the lower end portions of
the left front rudder plate 10 and the left rear rudder plate
11 and the lower end portions of the right front rudder
plate 20 and the right rear rudder plate 21 below the lower
end portion of the rotation outer peripheral portion of the
propeller 1. As aresult, itis possible toimprove the turning
performance of the ship to shorten the advance and turn-
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ing circle of the ship. On the other hand, in the case of
an ocean-going vessel, itis preferable to locate the lower
end portions of the left front rudder plate 10 and the left
rear rudder plate 11 and the lower end portions of the
right front rudder plate 20 and the right rear rudder plate
21 above the lower end portion of the rotation outer pe-
ripheral portion of the propeller 1. As aresult, itis possible
to suppress the resistance of the left rear rudder plate 11
and the right rear rudder plate 21 to allow the ship to
travel efficiently.

Industrial Applicability

[0053] The presentinvention can be applied to a steer-
ing device of a ship.

Reference Signs List
[0054]

1 Propeller

2 Port side rudder plate

3 Starboard side rudder plate
10  Left front rudder plate

11 Left rear rudder plate

13 Left vertical portion

14  Leftinclined portion

15  Left steering shaft

16  Left connecting member
20 Right front rudder plate
21 Right rear rudder plate

23  Right vertical portion

24 Rightinclined portion

25  Right steering shaft

26  Right connecting member
L Center line

Claims
1. A steering device comprising:

a port side rudder plate arranged on a port side
of a propeller of a ship; and

a starboard side rudder plate arranged on a star-
board side of the propeller,

wherein the port side rudder plate is formed of
a left front rudder plate fixed to a lower portion
of a stern and extending in a vertical direction
and a left rear rudder plate provided behind the
left front rudder plate and extending in the ver-
tical direction,

the starboard side rudder plate is formed of a
right front rudder plate fixed to the lower portion
of the stern and extending in the vertical direc-
tion and arightrear rudder plate provided behind
the right front rudder plate and extending in the
vertical direction,
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the left rear rudder plate is turnably supported
by a rear portion of the left front rudder plate and
a left steering shaft fixed to the left rear rudder
plate and extending in the vertical direction,
the right rear rudder plate is turnably supported
by a rear portion of the right front rudder plate
and a right steering shaft fixed to the right rear
rudder plate and extending in the vertical direc-
tion, and

in arear view, lower end portions of the port side
rudder plate and the starboard side rudder plate
are located at a lower end portion of a rotation
outer peripheral portion of the propeller.

The steering device according to claim 1,

wherein the left rear rudder plate is formed of a left
vertical portion provided behind the left front rudder
plate and a left inclined portion extending downward
right from a lower portion of the left vertical portion,
the right rear rudder plate is formed of a right vertical
portion provided behind the right front rudder plate
and a right inclined portion extending downward left
from a lower portion of the right vertical portion,

in a side view, the left inclined portion extends from
a front portion of the left front rudder plate to a rear
portion of the left vertical portion and the rightinclined
portion extends from a front portion of the right front
rudder plate to a rear portion of the right vertical por-
tion, and

in the rear view, lower end portions of the leftinclined
portion and the right inclined portion are located at
a lower end portion of the rotation outer peripheral
portion of the propeller.

The steering device according to claim 2,

wherein a right surface of the left front rudder plate
and the lower portion of the stern are connected by
a left connecting member,

a left surface of the right front rudder plate and the
lower portion of the stern are connected by a right
connecting member, and

in the rear view, the left connecting member is pro-
vided parallel to the right inclined portion and the
right connecting member is provided parallel to the
left inclined portion.

The steering device according to any one of claims
1to 3,

wherein the left steering shaft and the right steering
shaft are provided close to behind a center line in a
front-rear direction of the propeller in a plan view.

The steering device according to any one of claims
1 to 4,

wherein, in the plan view, a front portion of the port
side rudder plate is provided leftward than a rear
portion of the port side rudder plate, and a front por-
tion of the starboard side rudder plate is provided
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rightward than a rear portion of the starboard side
rudder plate.

The steering device according to any one of claims
1to 5,

wherein, when a steering handle of a bridge is op-
erated from a straight-ahead state to a full port-turn-
ing state, the left steering shaft and the right steering
shaft rotate clockwise by 30 to 60 degrees in the plan
view, and

when the steering handle of the bridge is operated
from the straight-ahead state to a full starboard-turn-
ing state, the left steering shaft and the right steering
shaft rotate counterclockwise by 30 to 60 degrees in
the plan view.
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